P a t r i c i a L. OINeal, S a v i t r i P. Kumar, Maria Delivoria-Papadopoulos, Thos. J e f f . Univ., Dept. Ped. and Cardeza Fdn. and Univ. Penna. Med. School, Dept. Ped. and Physioi. Philadelphia, P A P r i o r s t u d i e s of RBC g l y c o l y t i c enzymes in term infants on the f i r s t day of l i f e have revealed elevated levels of phosphoglycera t e kinase (PGK) and enolase (ENO) and decreased a c t i v i t y of phos phofructokinase (PFK) when compared t o both RBC1s from normal a d u l t s and subjects with a RBC population of a s i m i l a r young mean c e l l age, a s r e f l e c t e d in pyruvate kinase (PK) a c t i v i t y . In the present study, 25 premature infants were studied on t h e f i r s t day of l i f e t o determine whether t h i s increase in RBC PGK and EN0 and decrease in PFK a c t i v i t i e s a r e g r e a t e r i n the preterm infant and vary with gestational age. There were 3 groups: 9 infants 28-30 wks of age; 9 of 31-33 wks and 7 of 34-36 wks. The age-dependent, enzymes PK, hexokinase and aldolase were higher in premature infants than term infants indicating a RBC population of a younge r mean c e l l age. The mean a c t i v i t i e s of both PGK and EN0 were a l s o higher in the premature infants than in term infants but did not d i f f e r s i g n i f i c a n t l y between 28-30 wks t o 34-36 wks. Mean PFK a c t i v i t y , however, was higher, not lower in premature infants than in term infants. In c o n t r a s t t o term i n f a n t s , PFK a c t i v i t y c o r r e l a t e d well with the age-dependent enzyme, PK (r=O. 73; p<0.001). Thus, i t appears t h a t the young mean RBC population present in the premature infant on the f i r s t day of l i f e s i g n i f i c a n t l y influences PFK a c t i v i t y , r e s u l t i n g in higher levels than those a n t i c i p a t e d a t such a young gestational age. W e r e c e n t l y conducted a screening program t o determine the incidence of iron deficiency i n 66 p a t i e n t s w i t h s i c k l e c e l l disease. W e found mean f r e e erythrocyte protoporphyrin (FEP) values of 168 pg/dl RBC i n 50 HbSS p a t i e n t s i n c o n t r a s t t o 81 ~g / d l RBC i n 16 HbSC p a t i e n t s and 60 ug/dl RBC in 9 normals. Six of the p t s with s i c k l e c e l l disease had iron deficiency anemia documented by response t o iron. None of the s i c k l e c e l l p a t i e n t s had evidence f o r lead poisoning. FEP i n iron d e f i c i e n t HbSS p a t i e n t s was 308 ug/dl RBC, and in iron s u f f i c i e n t HbSS p a t i e n t s was 153 pgldl RBC. The c o r r e l a t i o n between FEP and r e t i c count was excell e n t (p<.001). Reticulocyte r i c h f r a c t i o n s prepared by s t r a c t a n density gradient separation from HbSS, hereditary spherocytosi s , and pyruvate kinase d e f i c i e n t RBC samples had 40% higher FEP l e v e l s than r e t i c u l o c y t e poor f r a c t i o n s . Spectrofluorometric a n a l y s i s of red c e l l protoporphyrin extracted i n acetone-acetic acid revealed a four-fold increase i n the r a t i o of protoporphyrin IXlzinc-protoporphyrin i n r e t i c u l o c y t e r i c h f r a c t i o n s compared t o normal o r r e t i c u l o c y t e poor f r a c t i o n s . W e found iron deficiency i n 26% of non-transfused s i c k l e c e l l p a t i e n t s . Our FEP r e s u l t s ~e i i n a t a l leukaemia is a r a r e disorder and extensive cytochemical, morphological and immunological s t u d i e s have not been c a r r i e d out i n most of t h e e a r l i e r cases. W e report four cases of p e r i n a t a l leukaemia with c l i n i c a l , morphological, cytochemica l , 'immunological and cytogenetic c o r r e l a t i o n s . Two had a c u t e lymphoblastic leukaemia (ALL) and t h e other two had a c u t e myelob l a s t i c leukaemia (AML). The age a t diagnosis was 5 hours, 9, 34 and 64 days. I n i t i a l hemoglobin values ranged from 5.5 gm4dl t o 14 gm/dl. W B C counts varied from 60,00O/mm t o 666,000lmm .
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FREE ERYTHROCYTE PROTOPORPHYRIN

suggest t h a t elevated r e t i c u l o c y t e counts contribute t o high FEP values i n HbSS v a t i e n t s and t h a t t h e ~r o t o p o r p h y r i n d i s t r i b u t i o n i n reticulocyte; d i f f e r s from t h a t in'mature erythrocytes. W e suggest t h a t i f FEP i s used t o screen f o r iron deficiency in HbSS p a t i e n t s t h a t the FEP
I n t h e two with ALL the lymphoblasts were B antigen p o s i t i v e n u l l c e l l type (Blood 49:371, 1977) . Three had normal karyotypes i n t h e marrow c e l l s before treatment. I n the f o u r t h a 46XX, 18 Pkaryotype was noted with t h e f a t h e r showing 46XY t (18p; lop).
Three p a t i e n t s died a t 5, 47 and 223 days a f t e r diagnosis. One, who had AML, and who is t h e male member of a dizygotic p a i r of twins, is a l i v e and d i s e a s e f r e e 14 years a f t e r diagnosis. Our observations i n d i c a t e t h a t t h e reported higher incidence of AML i n neonates should be more c a r e f u l l y v e r i f i e d . Similar t o ALL i n somewhat older age groups of children, n u l l c e l l B antigen +ve ALL appears t o be t h e common phenotypic expression of ALL i n neonates. Exchange transfusion was found t o be useful i n reducing the immediate r i s k of metabolic and l e u k o s t a t i c complica t i o n s . I n addition, t h e d i s e a s e f r e e survivor i n d i c a t e s t h a t long term remission i s possible i n p e r i n a t a l leukaemia. The e f f e c t of a s i n g l e i n t r a n a s a l dose (200 ugm) of l-deamino-9-D-Arginine Vasopressin (DDAVP) was studied i n 12 individuals with von Willebrand's disease (vWD) and 2 with moderate hemophili a A. Crossed immunoelectrophoresis of VII1:RAg demonstrated normal electrophoretic mobility i n each of the vWD s u b j e c t s .
Components of the f a c t o r V I I I system (VIII:C, VIII:RA~,VIII:R cod were assayed pre-and 90 and 180 minutes post-DDAVP. Each of 11 subjects with mild o r moderate vWD had an increase i n V I 1 I : C a c t i v i t y (avg. 2X increase), 8 of 11 had an increase i n V I I I R: Cof, and 9 of 11 had an increase i n VII1:RAg. The twelfth vWD subject, who had severe vWD, had no r i s e i n any of these components. Of 4 vWD subjects who had pre-and post-DDAVP template bleeding times (BT) performed, the only one who had a prolonged baseline BT showed a normal BT 90 minutes post-DDAVP. One vWD subject who had demonstrated an increase i n a l l F V I I I components a f t e r DDAVP, l a t e r underwent d e n t a l e x t r a c t i o n s 90 minutes a f t e r DDAVP. No excessive bleeding was noted. Two individuals with moderate hemophilia A (baseline V I I 1 : C values of 0.02 ulml and 0.07 u/ml) were a l s o studied. One had a r i s e i n a l l components of the f a c t o r V I I I system post-DDAW while the other did not. W e conclude t h a t DDAVP r e s u l t s i n t r a n s i e n t improvement i n s e lected individuals with vWD or moderate hemophilia A. This drug thus warrants f u r t h e r study a s an a l t e r n a t i v e t o blood components i n t h e management of vWD and mild hemophilia. 
Chromosome i n s t a b i l i t y and an increased s e n s i t i v i t y t o DNA cross-linking a l k y l a t i n g agents appears t o be present i n p a t i e n t s with Fanconi anemia (FA). A 5% year old white female with s h o r t s t a t u r e and microcephaly developed acute myelomonocytic leukemia (AMML).
Chrbmosome analysis of the bone marrow showed a karyot y p i c a l l y abnormal clone with rearrangements consistent with-, as w e l l as an increased r a t e of spontaneous chromosome breakage. The diagnosis of FA was confirmed by finding 8.07 (normal 0-0.10) chromosome breaks per c e l l i n lymphocytes r u l t u r e d with t h e difunctional a l k y l a t i n g agent diepoxybutane. A complete bone marrow remission was induced with l course of cytosine arabinoside 100mg/~2/day I V X 7 by continuous infusion and adriamycin 30mg/ ~2 / d a~ I V X 3. Severe pancytopenia presumably secondary t o heightened chromosomal i n s t a b i l i t y of t h e normal regeneratingbone marrow elements n e c e s s i t a t e d s i g n i f i c a n t drug reduction of a l l subsequent anti-leukemia treatment. Despite minimal chemotherapy the p a t i e n t remains i n a complete remission. This p a t i e n t ' s course i l l u s t r a t e s t h r e e points: f i r s t , t h e c l i n i c a l spectrum of FA is q u i t e varied; second, AMML may be t h e f i r s t hematologic event i n FA without p r i o r therapy with e i t h e r androgens o r c o r t icosteroids; t h i r d , treatment requires s i g n i f i c a n t chemotherapy dosage modification. Most of t h e EP i n red c e l l s i s in a zinc-complexed form (ZEP) whereas the small remaining f r a c t i o n i s i n the f r e e s t a t e (FEP).
Recently refined methods allow q u a n t i t a t i v e measurement of both f r a c t i o n s (FEP + ZEP = EP). The r a t i o of FEPIEP was determined f o r 853 children aged 6 mo t o 12 y r s i n w m P , ZEP, Hgb, and f e r r i t i n were determined (150 a l s o had blood lead measured). The mean FEPIEP r a t i o f o r t h e e n t i r e group was 9.3% with a 95% range of 2.7 t o 23.5%. The FEPIEP did not vary with age, Hgb o r iron s t a t u s (based on ferritin).
The FEPIEP r a t i o varied only t o a minor degree with elevation i n t m P and with blood lead. Even though high FEPIEP has been observed i n hemolytic conditions associated w~t i c u l o c y t o s i s , in t h i s study most children with high FEPIEP (> 25%) were apparently healthy and did not have evid e n c e o f c r e a s e d red c e l l turnover o r e l evated,,total FP. These children with high FEP/EP r a t i o may represent a normal v a r i a n t .
Longitudinal followsome children showed t h e FEPIEP r a t i o t o remain r e l a t i v e l y constant. High FEPIEP was found t o c l u s t e r i n c e r t a i n families, which suggests the p o s s i b i l i t y of a familial defect i n conversion of FEP t o ZEP.
